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mechanical speed increase rate by a ring row is reduced to suppress 
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by using a high -efficiency generator, a portable electronic apparatus 
represented by an electronic wrist watch can be provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the stator which has Rota which has the revolving shaft which consists of soft magnetic 
materials, and the permanent magnet by which was fixed to this revolving shaft and multi-electrode 
magnetization was carried out in the direction of a path to the revolving shaft, the stator yoke which 
counters the magnetic pole of said permanent magnet and has a number smaller than the pole of said 
permanent magnet of stator poles, and the coil wound around a part of this stator yoke — since the 
power plant characterized by becoming. 

[Claim 2] The revolving shaft which consists of a non-magnetic material, and the permanent magnet 
which was fixed to this revolving shaft and magnetized in the direction of a revolving shaft, The Rota 
yoke of a couple which shifts the pitch of a pole gear to said revolving shaft, pinches said permanent 
magnet, is arranged [ the gearing configuration which has the pole gear of the same number respectively 
is accomplished, and ] ( and rotates synchronizing with said permanent magnet, the stator which has 
Rota which ****, the stator yoke which counters the pole gear of said Rota yoke and has stator poles 
fewer than the number of the pole gears of said Rota yoke of a couple, and the coil wound around a part 
of this stator yoke — since — the power plant characterized by becoming. 

[Claim 3] The power plant with which the head of the pole gear of said Rota yoke is characterized by 
being bent at said permanent magnet side in a power plant according to claim 2. 

[Claim 4] The power plant with which the head of said stator pole is characterized by being bent in a 
power plant according to claim 1 to 2. 

[Claim 5] The power plant characterized by bending the head of the pole gear of said Rota yoke at said 
permanent magnet side, and bending the head of said stator pole in a power plant according to claim 2. 
[Claim 6] It is the power plant characterized by for a power plant according to claim 1 to 5 being a 
power plant which changes into electrical energy the power obtained with the revolution spindle, and 
rotating said Rota synchronizing with said revolution spindle. 

[Claim 7] Electronic equipment characterized by having a power plant according to claim 1 to 6. 
[Claim 8] The electronic clock characterized by having a power plant according to claim 1 to 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic equipment and the electronic clock which 
have the power plant which transforms into electrical energy the kinetic energy obtained with a 
revolution spindle etc., and said power plant 
[0002] 

[Description of the Prior Art] It is small, and the electronic equipment of the pocket mold which can lose 
exchange of a cell or can lose the cell itself is devised and put in practical use by building in a power 
plant in electronic equipment suitable for a cellular phone like wrist watch equipment. The outline 
configuration of the wrist watch equipment 1 which contained the power plant 10 in drawing 1 as the 
example is shown. In this pocket mold electronic equipment (wrist watch equipment) 1, it has the 
revolution spindle 11 which circles within the case of wrist watch equipment, the wheel train 12 which is 
the means of communication which transmits rotation of the revolution spindle 11 to Rota 13 of a power 
plant 10, and the power plant 10. If it has the stator 14 which contains Rota 13 of the shape of a disk 
equipped with the permanent magnet of two poles, and this Rota 13 and Rota 13 rotates, a power plant 
10 generates an electromotive voltage in the coil 15 of a stator 14, and can take out an ac output, 
furthermore, the rectifier circuit 2 which rectifies the alternating current to which this pocket mold 
electronic equipment was outputted from the power plant 10, the feed zone 4 constituted by the 
capacitor 5 which accumulates the power obtained from the power plant 10, and the time check which 
operates with the power from this feed zone 4 — it has the processors 6, such as equipment 7. 
[0003] In order to obtain many amounts of generations of electrical energy in the above-mentioned 
power plant 10, it is necessary to generate a high electromotive voltage by the end winding. It is known 
as law of electromagnetic induction that an end-winding electromotive voltage is proportional to coil 
number of turns, the amount of flux reversal in a coil, and a flux reversal rate. For this reason, in the 
conventional technique, more increases of coil number of turns and magnets with an energy, density high 
in carrying out were used, and the speed increasing ratio of a wheel train was made into the high ratio of 
about 100 times, and the high electromotive voltage had been obtained. 

[0004] However, by the approach of the conventional technique, the coil volume, the magnet volume, or 
the wheel train volume increases, and a limitation is arrived at as power plants, such as a large small 
pocket device of constraint, in volume, electromagnetism when the cogging torque and the coil current 
which that a speed increasing ratio is especially high commits between the Rota magnet and a stator 
flow — in order to tell torque or the mechanical friction torque concerning the bearing of the Rota 
revolving shaft to a revolution spindle by the high speed increasing ratio, a big brake force will occur and 
the effectiveness as a generator will be lowered as a result. However, when a speed increasing ratio is 
lowered, an end-winding electromotive voltage will decrease and this will also lower the effectiveness of 
a generator. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, among this inventions, invention claim 1 thru/or given 
in six secures a high electromotive voltage, without decreasing a flux reversal rate within the limited 
small volume, and aims at offering a power plant with the large amount of generations of electrical 
energy. 

[0006] Invention according to claim 7 aims at offering the electronic equipment which has a power plant 
with large claim 1 thru/or amount of generations of electrical energy given in six. 

[0007] Invention according to claim 8 aims at offering the electronic clock which has a power plant with 

large claim 1 thru/or amount of generations of electrical energy given in six. 

[0008] 
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[Means for Solving the Problem] As a means for attaining the above-mentioned object, among this 
inventions, invention according to claim 1 The revolving shaft which consists of soft magnetic materials, 
and the permanent magnet by which was fixed to this revolving shaft and multi-electrode magnetization 
was carried out in the direction of a path to the revolving shaft, the stator which has Rota which ****, 
the stator yoke which counters the magnetic pole of said permanent magnet and has a number smaller 
than the pole of said permanent magnet of stator poles, and the coil wound around a part of this stator 
yoke — since — it is characterized by becoming. 

[0009] According to the above-mentioned configuration, it has the effectiveness that become possible 
to lower the speed increasing ratio by the wheel train, and the effectiveness of a generator becomes 
high, by multipolarizing a magnet. 

[0010] The permanent magnet which invention according to claim 2 was fixed to the revolving shaft 
which consists of a non-magnetic material, and this revolving shaft, and was magnetized in the direction 
of a revolving shaft, The Rota yoke of a couple which shifts the pitch of a pole gear to said revolving 
shaft, pinches said permanent magnet, is arranged [ the gearing configuration which has the pole gear of 
the same number respectively is accomplished, and ], and rotates synchronizing with said permanent 
magnet, the stator which has Rota which ****, the stator yoke which counters the pole gear of said 
Rota yoke and has stator poles fewer than the number of the pole gears of said Rota yoke of a couple, 
and the coil wound around a part of this stator yoke — since — the power plant characterized by 
becoming. 

[0011] According to the above-mentioned configuration, it has the effectiveness that become possible 
to be able to multipolarize a magnet by the easy approach and to lower the speed increasing ratio by the 
wheel train, and the effectiveness of a generator becomes high. 

[0012] Invention according to claim 3 is characterized by bending the head of the pole gear of said Rota 
yoke at said permanent magnet side in a power plant according to claim 2. 

[0013] According to the above-mentioned configuration, it has the effectiveness that become possible 
to lead magnetic magnetic flux to a stator more certainly, and the effectiveness of a generator becomes 
high. 

[0014] Invention according to claim 4 is characterized by bending the head of said stator pole in a power 
plant according to claim 1 to 2. 

[0015] According to the above-mentioned configuration, it has the effectiveness that become possible 
to lead magnetic magnetic flux to a stator more certainly, and the effectiveness of a generator becomes 
high! 

[0016] Invention according to claim 5 is characterized by bending the head of the pole gear of said Rota 
yoke at said permanent magnet side, and bending the head of said stator pole in a power plant according 
to claim 2. 

[0017] According to the above-mentioned configuration, it has the effectiveness that become possible 
to lead magnetic magnetic flux to a stator more certainly, and the effectiveness of a generator becomes 
high. 

[0018] Invention according to claim 6 is a power plant from which a power plant according to claim 1 to 
5 changes into electrical energy the power obtained with the revolution spindle, and it is characterized 
by rotating said Rota synchronizing with a revolution spindle. 

[0019] According to the above-mentioned configuration, it has the effectiveness that the brake force 
concerning a revolution spindle is small, and an efficient generator can be realized. 
[0020] Furthermore, according to the configuration of above-mentioned claim 7 thru/or claim 8, 
generation efficiency is high, and the power plant with which high power is obtained, and the processor 
which can operate with the power of this power plant are carried, and it has the effectiveness of 
becoming possible to offer the small electronic equipment suitable for the cellular phone which can fully 
demonstrate the function of a processor anywhere, and an electronic clock. 
[0021] 
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[Embodiment of the Invention] Hereafter, the example which applied the gestalt of operation of the 
power plant of this invention to the electronic wrist watch is explained based on a drawing. 
[0022] [Example 1] The top view of the power plant 10 of this invention is shown in drawing 2 . Multi- 
electrode magnetization is carried out in the direction of a path to the revolving shaft 17 at six poles, 
and the permanent magnet 8 of Rota 13 is being fixed to the revolving shaft 17 which consists of soft 
magnetic materials. The stator poles 18 which counter the magnetic pole of a permanent magnet 8 are 
two poles, and have taken the value smaller than 6 of the pole of the multipolarized permanent magnet 8. 
Therefore, the magnetic flux for one pole pair will flow a stator 14 among six poles 8, i.e., 3 pole-pair 
**** permanent magnet. In this case, in order that the amount of magnetic flux which passes along a 
stator 14 by having used the permanent magnet 8 magnetized by two poles of the conventional power 
plant, i.e., one pole pair, and the permanent magnet 8 of tales doses might decrease, the diameter of a 
permanent magnet was enlarged a little, and magnetic flux equivalent to the number of magnetic flux of 
conventional 2 pole Rota was secured. The speed increasing ratio of Rota to the revolution spindle 11 
by the wheel train 12 considers as 25 times, since permanent magnets 8 are three pole pairs, the 
alternate-magnetic-flux rate in a stator 14 will be the product of 25 times and three pole pairs, and they 
will be 75 times the rotational speed of the revolution spindle 11. In the conventional example, the speed 
increasing ratio of Rota 13 to the revolution spindle 11 by the wheel train 12 is 90 times, and since a 
permanent magnet 8 is one pole pair, the alternate-magnetic-flux rate in a stator 14 is 90 times the 
rotational speed of the revolution spindle 11. In addition, the number of turns of a coil 15 were 
considered as 4200 same turns as the conventional example. As mentioned above, the coil number of 
turns which are three elements which influence the electromotive voltage of a coil 15, In spite of having 
set up equally coil number of turns and the number of magnetic flux among the number of magnetic flux, 
and the alternate-magnetic-flux rate and having set up the alternate-magnetic-flux rate in a stator to a 
revolution spindle rate 75 times which corresponds to 83 90 times as much% as the conventional 
example The amount of generations of electrical energy per unit time amount at the time of generator 
carrying obtained 1.267 1.55 times as manymicro[ as this ] J to the 0.81 6micro joule (following muJ) of 
the conventional example, electromagnetism when the cogging torque and the coil current which this 
commits between the permanent magnet 8 of Rota 13 and a stator 14 flow — torque or the mechanical 
friction torque concerning the bearing of a revolving shaft 17 is because it is acting on the revolution, 
spindle 1 1 as force smaller than the conventional example by speed increasing ratio reduction by the 
wheel train 12. 

[0023] Moreover, it is the simplicity of a configuration that volume-constraint is important for a large 
system together with the generation-of-electrical-energy engine performance like an electronic clock. 
The number of the stator poles 18 where a constitutionally important thing counters the magnetic pole 
of a permanent magnet 8 like this example is smaller than the pole of the multipolarized permanent 
magnet 8. Drawing 3 shows the case where the stator pole 18 of four poles has countered to 6 pole 
magnet. Although such a configuration is also comparatively easy, when a stator pole turns into six poles, 
it turns out that a configuration is very difficult. 

[0024] [Example 2] The top view and AB sectional view of a power plant 10 of this invention are shown 
in drawing 4 (a) and (b), respectively. The permanent magnet 8 of the shape of the shape of a ring by 
which two poles of this power plant 10 were magnetized in the revolving^-shaft 17 direction, and a 
cylinder, The Rota yoke 3 of the couple arranged so that consist of soft magnetic materials, and may fix 
with this permanent magnet 8, the gearing configuration which has the pole gear 9 of the same number 
respectively may be accomplished, a dental pitch may be shifted to a revolving shaft 17 and a 
permanent magnet 8 may be inserted, It consists of coils 15 wound around a part of stator yoke 1 6 
which constitutes a magnetic path, and this stator yoke 16. Rota 13 which consists of a permanent 
magnet 8 and a Rota yoke 3 is rotated synchronizing with a motion of the revolution spindle 11. 
[0025] a permanent magnet — eight — N — a pole — from — having generated — magnetic flux — a 
permanent magnet — eight — N — a pole — a side — Rota — a yoke — three — a gearing — a pole 
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gear — n j ne — passing — a stator — a pole — nine — minding — a stator — a yoke 16 a 
passage — further — winding — having had — a coil — 15 — the interior — a passage — the stator 
yoke 16 to the stator pole 9 — minding — the Rota yoke 3 by the side of the south pole of a permanent 
magnet 8 — passing — the south pole of a permanent magnet 8 — returning . In the flow of the 
magnetic flux inside a coil 15, a front step becomes hard flow in order that the stator pole 9 of the 
stator yoke 16 which the revolution of Rota 13 progressed and had countered the Rota yoke 3 by the 
side of N pole at the front step in the following step may counter with the Rota yoke 3 by the side of 
the south pole. Therefore, if Rota 13 goes around, the alternating field of the period of the number of 
the pole gears 9 of the Rota yoke 3 and the same number will arise in a coil 15, and an electromotive 
voltage will occur at coil 1 5 edge. In the example of drawing 4 , since the number of the pole gears 9 of 
the Rota yoke 3 is three respectively, while Rota 13 goes around, the alternating current electromotive 
voltage of three periods occurs. In this example, the amount of permanent magnets was set up so that it 
might become equivalent to the conventional example about the number of internal flow ****** of a 
stator 16. The speed increasing ratio of Rota to the revolution spindle 1 1 by the wheel train 12 
considers as 25 times, since permanent magnets 8 are three pole pairs, the alternate-magnetic-flux rate 
in a stator 16 will be the product of 25 times and three pole pairs, and they will be 75 times the 
revolution spindle rate. In the conventional example, the speed increasing ratio of Rota 13 to the 
revolution spindle 1 1 by the wheel train 1 2 is 90 times, and since a permanent magnet 8 is one pole pair, 
the alternate-magnetic-flux rate in a stator is 90 times the revolution spindle rate. In addition, coil 
number of turns were considered as 4200 same turns as the conventional example. As mentioned above, 
the coil number of turns which are three elements which influence a coil electromotive voltage, In spite 
of having set up equally coil number of turns and the number of magnetic flux among the number of 
magnetic flux, and the alternate-magnetic-flux rate and having set up the alternate-magnetic-flux rate 
in a stator to a revolution spindle rate 75 times which corresponds to 83 90 times as much% as the 
conventional example The amount of generations of electrical energy per unit time amount at the time 
of generator carrying obtained 1.235 1.51 times as manymicro[ as this ] J to 0.81 6microJ (micro joule) of 
the conventional example, electromagrietism when the cogging torque and the coil current which are 
committed between the permanent magnet 8 of Rota 13 and a stator 14 as well as an example 1 flow as 
for this _ torque or the mechanical friction torque concerning the bearing of the revolving shaft 17 of 
Rota 13 is because it is acting on the revolution spindle 1 1 as force smaller than the conventional 
example by speed increasing ratio reduction by the wheel train 12. 

[0026] Moreover, also in the configuration in this example, it is [ same ] important [ as an example 1 ] 
for the number of the stator poles 1 8 which counter the magnetic pole of the Rota yoke 3 that it is 
smaller than the number of the pole gears 9 of the Rota yoke 3 of a couple. 

[0027] [Example 3] The top view and AB sectional view of a power plant 10 of this invention are shown 
in drawing 5 (a) and (b), respectively. This example shows the structure which bent the pole gear 9 of 
the Rota yoke 3 to the permanent magnet 8 side in the example 2. Since the area which the pole gear 9 
of the stator pole 18 and the Rota yoke 3 counters with such structure becomes large, it can let the 
magnetic flux of a permanent magnet 8 pass to a stator 14 certainly. Moreover, the magnetic flux of the 
two remaining pole pairs which do not supply magnetic flux to a stator 14 among three pole pairs also 
has the effectiveness of being hard coming to reveal to the exterior. In the equipment with which 
various components in the small volume are contained like a wrist watch A clock often malfunctions by 
the magnetic leakage flux to the magnetic-circuit exterior. Therefore, it is very important effectiveness 
that there is little magnetic leakage flux. 

[0028] [Example 4] The top view and AB sectional view of a power plant 10 of this invention are shown 
in drawing 6 (a) and (b), respectively. This example shows the structure which bent the stator pole 18 in 
the example 2. When thickness of a stator 14 cannot fully be taken by volume-constraint etc., with such 
structure, it can let the magnetic flux of a permanent magnet 8 pass to a stator 14 certainly. 
[0029] [Example 5] The top view and AB sectional view of a power plant 10 of this invention are shown 
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in drawing 7 (a) and (b), respectively. This example shows the structure which bent the head of the pole 
gear 9 of the Rota yoke 3 to the permanent magnet 8 side, and bent the head of the stator pole 18 in an 
example 2. With such structure, the area which the pole gear 3 of the stator pole 18 and the Rota yoke 
3 counters becomes large, and can let the magnetic flux of a permanent magnet 8 pass to a stator 14 
certainly. Moreover, the magnetic flux of the two remaining pole pairs which do not supply magnetic flux 
to a stator 14 among three pole pairs also has the effectiveness of being hard coming to reveal to the 
exterior. Furthermore, even when thickness of a stator 14 cannot fully be taken by volume-constraint 
etc., it can let the magnetic flux of a permanent magnet 8 pass to a stator 14 certainly. 
[0030] the time check of the arm wearing mold which showed the power plant of this example to drawing 
1 — j t j s no t limited to equipment, and a user's leg is equipped, or it is further carried in a car, and can 
be adapted for various devices like the device which generates electricity by rotating Rota by the 
oscillation etc. moreover, the time check mentioned above as a processor which processes by supplying 
power from the power plant of this invention — it is possible by there being information terminals, such 
as not only equipment but a pager, telephone, a walkie-talkie, hearing aid, pedmeter, a calculator, an 
electronic notebook, etc., an IC card, a radio set, etc., and applying the power plant of this invention to 
these pocket mold devices to supply sufficient power to these processors. And it is also possible by 
carrying the power plant of this invention on these pocket types of electronic equipment to catch a 
motion of human being etc., to generate electricity efficiently, to control consumption of a cell or to 
make the cell itself unnecessary. Therefore, without worrying about a cell piece, a user can use these 
pocket mold devices and can also prevent beforehand troubles — the content memorized in memory 
with the cell piece is lost. Furthermore, the area which neither a cell nor charging equipment can obtain 
easily, a location or disaster, etc. enables it to demonstrate the function of electronic equipment, even if 
a supplement of a cell is a difficult situation. 
[0031] 

[Effect of the Invention] Since the Rota magnet was multipolarized with magnetization or.the Rota yoke 
according to the power plant of this invention as stated above It becomes possible to make small the 
mechanical speed increasing ratio by the wheel train. The result, electromagnetism when the .cogging 
torque and the coil current which are committed between the Rota magnet and a stator flow — torque 
— Or in order that the mechanical friction torque concerning the bearing of the Rota revolving shaft 
may act on a revolution spindle as comparatively small force, a brake force becomes small, and an 
efficient power plant can be offered. 

[0032] Furthermore, pocket mold electronic equipment which is represented by the electronic wrist 
watch which can anywhere fully demonstrate the function of the processor contained with the power 
plant always can be offered by using the efficient power plant of this invention. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the conventional power plant. 
[Drawing 2] It is drawing showing the power plant in this invention. 
[Drawing 3] It is drawing showing the power plant of others in this invention. 

[Drawing 4] It is drawing showing the power plant of others in this invention, and (a) is a top view and (b) 
is AB sectional view. 

[Drawing 5] It is drawing showing the power plant of others in this invention, and (a) is a top view and (b) 
is AB sectional view. 

[Drawing 6] It is drawing showing the power plant of others in this invention, and (a) is a top view and (b) 
is AB sectional view. 

[Drawing 7] It is drawing showing the power plant of others in this invention, and (a) is a top view and (b) 
is AB sectional view. 
[Description of Notations] 

1 .. Electronic equipment 

2 Rectifier circuit 

3 Rota yoke 

4 .. Feed zone 

5 Capacitor 

6 .. Processor 

7 .. a time check — equipment 

8 .. Permanent magnet 

9 Pole gear 

10 Power plant 

11 Revolution spindle 
12.. Wheel train 

13.. Rota 

14 .. Stator 

15 .. Coil 

1 6 .. Stator yoke 

17 .. Revolving shaft 

18 .. Stator pole 
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